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Amendments to the Claims: 

The listing of the claims will replace all prior versions, and listings, of claims in the 
application: 

Listing: of the Claims: 

1 . (Canceled) 

2. (Currently Amended) A time-of-flight mass analyzer as claimed in claim 4- 9 
wherein said ionizer is integrated with said flight tube. 

3. (Currently Amended) A time-of-flight mass analyzer as claimed in claim 4- 9 
wherein said substantially helical ion path is defined by a linear axis, said ions being 

provided to said flight tube with a velocity component in the direction of said linear axis. 

4. (Currently Amended) A time-of-flight mass analyzer as claimed in claim 4- 9 
wherein said substantially helical ion path is defined by a linear axis, said ions being 
provided to said flight tube with a negligible velocity component in the direction of said 
linear axis whereby said ions initially remain circulating in a region proximate an input of 
said flight tube. 

5. (Original) A time-of-flight mass analyzer as claimed in claim 4 and further 
comprising: 



2 of 12 



Appl.No. 10/692,301 1920-0055 

Amdt. dated February 1, 2006 

Reply to Office action of November 3, 2005 

an electrode disposed for use in generating an electric field that imparts a velocity 

component in a direction along said linear axis to said ions whereby said ions 
move away from said region proximate the input of said flight tube. 

6. (Currently Amended) A time-of-flight mass analyzer as claimed in claim ± 9 
wherein said flight tube comprises: 

an inlet portion having an ion inlet, said inlet portion being substantially free of electric 
fields; 

an ion deflection portion having a substantially static electric field, said ion deflection 
portion being adapted to direct ions received from said inlet portion along said 
substantially helical ion flight path. 

7. (Original) A time-of-flight analyzer as claimed in claim 6 and further 
comprising: 

at least one power supply connected to said flight tube to generate a first generally static 
electric field in said ion deflection portion, said power supply further being 
alternately operable between at least a first state in which said inlet portion is 
substantially free of electric fields, and a second state in which a second generally 
static electric field is generated in said inlet portion. 

8. (Original) A time-of-flight mass analyzer as claimed in claim 7 wherein said 
first and second generally static electric fields have substantially the same magnitude. 
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9. (Currently Amended) A time-of-flight mass analyzer comprising: as claim e d in 
claim 1 wh e r e in said flight tub e comprises: 

an ionizer adapted to provide ions of a sample substance to be analyzed: 

a flight tube accepting ions provided from the ionizer, said flight tube adapted to 

constrain said ions to a substantially helical ion flight path using a generally static 

electric field, the flight tube comprising 
a first electrode having a generally cylindrical electrode surface facing an interior portion 

thereof, said first electrode further having an ion inlet disposed through a side 

thereof; 

a second electrode having a generally cylindrical electrode surface facing an exterior 

portion thereof, said second electrode being concentrically disposed with said first 
electrode, said second electrode further having an opening along an arcuate 
portion of the electrode surface in a region proximate said to form an ion inlet; 

vxnxx 

a third electrode having an arcuate electrode surface facing an exterior portion thereof, 
said third electrode being disposed in said arcuate opening of said second 
cylindrical electrode; and 

an ion detector disposed to detect ions exiting said flight tube; 

at least one timer adapted to determine the flight time of said ion along an ion path that 
comprises at least said substantially helical ion path. 
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10. (Original) A time-or- flight mass analyzer as claimed in claim 9 and further 
comprising: 

at least one power supply connected to said first, second and third electrodes, said power 
supply being operable to generate a first generally static electric field between 
said first and second electrodes, said power supply further being alternately 
operable between at least a first state in which the region between said first and 
third electrodes proximate said ion inlet is generally field free, and a second state 
in which a second generally static electric field is generated in the region between 
said first electrode and said second and third electrodes. 

11. (Original) A time-or-flight mass analyzer as claimed in claim 10 wherein said 
first and second generally static electric fields have substantially the same magnitude. 

12. (Original) A time-or-flight mass analyzer as claimed in claim 10 wherein said 
ions are provided to said flight tube at a predetermined kinetic energy. 

13. (Original) A time-or-flight mass analyzer as claimed in claim 12 wherein the 
magnitude of said first generally static electric field is selected based on said 
predetermined kinetic energy to guide said ions into a stable trajectory along said 
substantially helical ion flight path. 
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14. (Original) A time-of-flight mass analyzer as claimed in claim 13 wherein said 
first and second generally static electric fields have substantially the same magnitude. 

15. (Original) A flight tube arrangement for use in a time-of-flight mass analyzer 
comprising: 

a first electrode having a generally cylindrical electrode surface facing an interior portion 
thereof, said first electrode further having an ion inlet disposed through a side 
thereof; 

a second electrode having a generally cylindrical electrode surface facing an exterior 

portion thereof, said second electrode being concentrically disposed with said first 
cylindrical electrode, said second electrode further having an opening through an 
arcuate portion of the electrode surface at least in a region proximate said ion 
inlet; 

a third electrode having an arcuate electrode surface facing an exterior portion thereof, 
said third electrode being disposed in said arcuate opening of said second 
electrode; and 

at least one power supply connected to said first, second and third electrodes, said power 
supply being operable to generate a generally static electric field between said 
first and second electrodes, said power supply further being alternately operable 
between at least a first state in which the region between said first and third 
electrodes proximate said ion inlet is generally field free, and a second state in 
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which a generally static electric field is generated in the region between said first 
electrode and said second and third electrodes. 

16. (Currently Amended) A flight tube for use in a time-of-flight mass analyzer 
comprising: 

a plurality of concentric electrodes disposed about a linear axis; 

where a first portion of the plurality of concentric electrodes form an inlet portion 

adapt e d to dir e ct ions rec e iv e d thr e at to a region-that is substantially free of 
electric fields; and 

where a second portion of the plurality of concentric electrodes form an ion deflection 

region portion having a substantially static electric field, where said ion defl e ction 
portion b e ing adapt e d to direct ions received from said inlet region portion into 
the ion deflection region are directed along a generally helical ion flight path 
defined by said substantially static electric field. 

17-18. (Canceled) 

19. (Original) A time-of-flight mass analyzer comprising: 

an ionizer adapted to generate ions of a sample substance to be analyzed; 

a flight tube having at least one linear portion defined by a linear axis, said flight tube 

further having an input region accepting ions generated by the ionizer, said flight 
tube adapted to constrain said ions in a substantially static electric field having 
non-linear equipotential field lines that circumvent said linear axis; 
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said ions being provided to said input region of said flight tube at an angle that is 

tangential to said equipotential field lines of said substantially static electric field 
to thereby initially trap said ions in said input region of said flight tube; 

an electrode disposed for use in generating an electric field that imparts a velocity 

component along said linear axis to said ions whereby said ions move away from 
said input region of said flight tube; 

an ion detector disposed to detect ions exiting said flight tube; 

at least one timer adapted to determine the flight time of said ions along an ion path that 
comprises at least said flight tube. 

20. (Original) A time-of-flight mass analyzer as claimed in claim 19 wherein said 
ionizer is integrated with said flight tube. 

21. (Original) A time-of-flight mass analyzer as claimed in claim 19 wherein said 
ions make multiple circumnavigating trips along a path defined by said non-linear 
equipotential field lines as said ions further travel in the direction of said linear axis. 

22. (Original) A time-of-flight mass analyzer as claimed in claim 21 wherein said 
ions travel along a substantially helical ion flight path. 

23. (New) A time-of-flight mass analyzer comprising: 

an ionizer adapted to provide ions of a sample substance to be analyzed; 

a flight tube accepting ions provided from the ionizer, the flight tube comprising 
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a first electrode having a generally cylindrical electrode surface having ail ion 
inlet disposed through a side thereof; 

a second electrode having a generally cylindrical electrode surface, said second 
electrode being concentrically disposed with said first electrode, said 
second electrode further having an opening along an arcuate portion of the 
electrode surface proximate said ion inlet of said first electrode; 

a third electrode having an arcuate electrode surface, said third electrode being 
disposed in said arcuate opening of said second cylindrical electrode; 
an ion detector disposed to detect ions exiting said flight tube; and 
at least one timer adapted to determine the flight time of said ion along an ion path that 

comprises at least said substantially helical ion path. 

24. (New) A time-of-flight mass analyzer as claimed in claim 23 and further 
comprising: 

at least one power supply connected to said first, second and third electrodes, said power 
supply being operable to generate a first generally static electric field between 
said first and second electrodes, said power supply further being alternately 
operable between at least a first state in which the region between said first and 
third electrodes proximate said ion inlet is generally field free, and a second state 
in which a second generally static electric field is generated in the region between 
said first electrode and said second and third electrodes. 
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25. (New) A time-of-flight mass analyzer as claimed in claim 24 wherein said 
first and second generally static electric fields have substantially the same magnitude. 

26. (New) A time-of-flight mass analyzer as claimed in claim 24 wherein said 
ions are provided to said flight tube at a predetermined kinetic energy. 

27: (New) A time-of-flight mass analyzer as claimed in claim 26 wherein the 
magnitude of said first generally static electric field is selected based on said 
predetermined kinetic energy to guide said ions into a stable trajectory along said 
substantially helical ion flight path. 

28; (New) A time-of-flight mass analyzer as claimed in claim 27 wherein said 
first and second generally static electric fields have substantially the same magnitude. 

29. (New) A flight tube arrangement for use in a time-of-flight mass analyzer 
comprising: 

a first cylindrical electrode having an ion inlet disposed through a side thereof; 
a second cylindrical electrode concentrically disposed with said first cylindrical 

electrode, said second cylindrical electrode further having an arcuate opening in a 

region proximate said ion inlet; 
a third arcuate disposed in said arcuate opening of said second electrode; and 
at least one power supply connected to said first cylindrical electrode, said second 

cylindrical electrode and said third arcuate electrode, said power supply being 

operable to generate a generally static electric field between said first and second 
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cylindrical electrodes, said power supply further being alternately operable 
between at least a first state in which the region between said first cylindrical 
electrode and said third arcuate electrode proximate said ion inlet is generally 
field free, and a second state in which a generally static electric field is generated 
in the region between said first cylindrical electrode and said second cylindrical 
electrode and said third arcuate electrode. 
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